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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: KENSICO DA

State Located: NEW YORK STATE
County Located: WESTCHESTER COUNTY
Stream: BRONX RIVER

Date of Inspection: 12 JANUARY 1978

ASSESSMENT

The visual examination of Kensico Dam and the examination of pertinent
available plans and documents revealed no detrimental findings to render
an unsafe assessment.

The dam is maintained in excellent operational condition by City of New

York persomnel. The dam, spillway and pertinent works exhibit no evidence
of distress and is stable for all anticipated conditions.

Kensico Reservoir is unique in that the major source of inflow, and regula-
tion of discharge and impoundment, are a function of the aqueduct system
rather than the contributing watershed area; which is relatively small. As
such it has been determined that the Kensico Dam Spillway can safely dis-

Cllarge tlle pIObable maximum flOOd.
; / . &

CLARK H. BENN
Colonel, Corps of Engineers
District Engineer

DATE: 7 June 1978
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
KENSICO DAM I.D. No. 31

SECTION 1 - PROJECT INFORMATION
1.1 GENERAL:

a. Authority. Authority for this report is provided by the National
Dam Inspection Act, Public Law 92-367, 1972,

b. Purpose of Inspection, Evaluation of non-Federal dams to identify
conditions which threaten the public safety and thus permit correction in a
timely manner by non-Federal interests.

1.2 DESCRIPTION OF PROJECT:

a. Description of Dam - Kensico Dam was constructed during the period
1910-1916 to contain an emergency reserve of Catskill water sufficient to
maintain the supply to the City of New York in the event of a shut-down of
either the Catskill or Delaware aqueduct systems, supplying water from up-
state reservoirs. The reservoir is formed by the Kensico Dam across the
valley of the Bronx River about three miles north of White Plains, Westchester
County, New York. An earth saddle-dike, approximately 1500 feet long and
attaining a maximum height of approximately 30-35 feet impounds the west side
of the reservoir just north of Valhalla. The main dam has a crest length of
1843 feet, a top width of 28 feet and a maximum width at the foundation of
235 feet. Its maximum height above the foundation is 307 feet and 168 feet
above natural grade. The dam is constructed of cyclopean concrete, and is
faced on the upstream side with massive precast concrete blocks. On the
downstream side, the concealed part of the face was moulded against wooden
forms, and the exposed part was faced with cut-stone masonry, Transverse
expansion joints divide the dam into sections approximately 79 feet long.
Integral with these joints are copper water stops and a system of drainage
wells, which convey both surface water from atop the dam and water perco-
lating through the joints to the lower inspection gallery from which it is
discharged through a covered waste channel into the Bronx River below the dam.
Two inspection galleries are constructed in the dam near the upstream face;
the upper just below the top of the dam and the lower near the level of the
reservoir bottom. The drainage wells are formed of hollow blocks of porous
concrete, spaced 15 feet apart longitudinal and connecting between the upper
and lower galleries. A public highway traverses the top of the dam. Water
from the Catskill Aqueduct enters Kensico Reservoir at its north-westerly end.
Delaware water enters the reservoir on the easterly side. Both Catskill and
Delaware water are drawn from the reservoir on the west side at a point about
one mile north from Kensico Dam and approximately 2k miles from the point of
entry of each, Diversion tunnels allow the by-passing of either Catskill or
Delaware water from the reservoir system, A concrete spillway 50 feet long
with permanent flashboards set at elevation 357 feet MSL is located just east
of the main dam at the southerly portion of the reservoir. Regulation of the
level of impoundment is performed at the influent and effluent gate houses
and the =pillway has not spilled water since 1 July 1922.

e e e———————
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b. Location - The Kensico Dam (I,D. No. 51) is located approximately

three milcs north of White Plains, Westchester County, New York.

tude is 41°-4,9' and the longitude is 739-46,2'.

c. Size Classification - Storage is in excess of 38,000,000,000 gal-
lons and the impoundment covers 2,218 acres. The crest of the danm

feet above the lowest foundation level and 168 feet above existing

Based upon the above the dam size is classified as large.

d. Hazard Classification - Based upon the dam being located within a
heavily populated area, New York State Department of Environmental Conserva-

The lati-

is 307
grade.

tion has classified the Kensico Dam as a Hazard Category I structure.

e. Ownership - Kensico Dam and Reservoir is owned by the City of New

York.

f. Purpose of Dam - Kensico Dam and Reservoir was designed and con-

structed to contain a large quantity of Catskill water for supplying the

City of New York in the event the supply from the upstate New York reservoirs
should be cut-off for inspection or repairs of the aqueduct system.
available storage, approximately 29billion gallons was sufficient to supply
the whole City of New York at the rate of consumption of the year 1920 for

more than one month.

g- Design and Construction History - The Kensico Dam was built' during

The

the period 1910-1916 under the direction of the Board of Water Supply of

the City of New York. J. Waldo Smith was Chief Engineer and John R. Freeman,
Prof. William H. Burr, Frederick P. Sterns and Alfred Noble were Consulting
Engineers. The impoundment behind the dam submerged the old Kensico Dam and
Reservoir which was constructed in 1880-1885 and yielded a supply of approxi-
mately 18 million gallons per day through the Bronx Water Line from the water-

sheds of the Bronx and Byram Rivers.

1.3 PERTINENT DATA:

a. Drainage Area

b. Discharge at Damsite
Maximum known flow over spillway
(1 July 1922).
Warm water outlet at normal pool
elevation.
Spillway capacity at top of dam
elevation.

¢. Elevation (above MSL)
Top of dam
Maximum pool elevation
Full flood control pool
Recreation pool
Spillway crest (with perm. flashboards)
Natural streambed

12.8

80
800

7,500

370
357
357

N/A
357

square miles

CFS
CFS
CFS
feet
feet

feet

feet
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d. Reservoir

Length of maximum pool 5.63 miles
Length of recreation pool N/A
Length of flood comntrol pool 5.63 miles
e, Storage
Recreation pool N/A
Flood control pool 93,780 acre-feet
Surcharge 22,780 acre-feet
Top of dam 116,560 acre-feet
f. Reservoir Surface
Top of dam 2,600 acres
Maximum pool 2,220 acres
Flood control pool 2,220 acres
Recreation pool N/A
Spillway crest 2,220 acres

g. Normal Operational Procedure - To maximize its efficiency as a
storage facility, it is desireable to maintain a high normal pool eleva-
tion on Kensico Reservoir. The pool elevation is read daily by the staff
of the Bureau of Water Supply under normal conditions, During periods of
concern, the elevation gages are read hourly. Whenever possible, the pool
elevation is maintained at .5 feet below the spillway crest. Fluctuations
in pool level are not adjusted by either spillway discharges or blow-off
discharges at the dam. Reservoir stage is maintained by regulating the
inflow from the Catskill and Delaware Aqueducts {combined capacity of
1600 million gallons per day), or, by regulating the intake for the con-
tinuation of the aqueducts downstream of the reservoir (combined capacity
of 2225 million gallons per day). The aqueduct out-take from the the
reservoir is a function of the daily requirements of Hillview Reservoir,
the next link in New York's Water Supply System, Regulation of the Catskill
Aqueduct flow into Kensico Reservoir requires a 14 hour time lag. Regula-
tion of the Delaware Aqueduct flow is instantaneous. The 48 inch diameter
"Bronx Line" outlet is in constant use. Discharges from this conduit sup-
ply several Westchester County holding tanks and local consumers with their
daily water needs. Routine inspection of the dam, outlet works, and aque-
duct intakes is performed regularly.

h, Sgillwaz
Type - Concrete ogee spillway
Weir length - 50 feet

Crest elevation - 355 feet above MSL
(without flashboards)
Crest elevation - 357 feet above MSL
(with permanent flashboards)
Upstream channel - Paving and crushed stone over an earth
embankment.
Downstream channel Mass concrete channel for 34 feet,
then paving stones over earth,




i. Regulating Outlets - For the purpose of lowering the pool eleva-
tion, a 10 foot diameter blow-off leading to a 60 inch conduit is provided.
In addition to the 60 inch conduit, there is a 48 inch diameter "Bronx Line"
which is in constant use. 1Its discharge capacity is minimal in its effect
on reservoir pool elevation. The effectiveness of the main conduit of the
blow-off has never been tested. The aqueduct is the most efficient regula-
tory agent.

j+ Diversion and Regulating Tunnel - The bulk of the outflow from Ken-
sico Reservoir is diverted to the Catskill and Delaware Aqueducts. The
aqueducts’' intake systems are nominally capable of withdrawing 2225 million
gallons per day. With the inflow aqueducts not discharging into the reser-
voir, the effluent structures are capable of lowering the pool elevation
two feet per day. The water, thus diverted, procedes along the aqueduct to
the Hillview Reservoir and eventually to consumers in New York City.
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SECTION 2 - ENGINEERING DATA
2.1 DESIGN:

Design computations for Kensico Dam are not available, however, engineering
principles governing the design of Kensi:.o Dam and other similar dams built
during the same period under the auspices of the Board of Water Supply of
the City of New York are outlined in "DESIGN AND CONSTRUCTION OF DAMS" Weg-
mann, 1927. Plans covering important aspects of the dam are included in
Appendix "A'". As built drawings are not available.

2.2 CONSTRUCTION:

Construction records are not available for review, however, a fairly detailed
construction history of Kensico Dam is contained in "DESIGN AND CONSTRUCTION
OF DAMS" Wegmann, 1927. In addition, "ANNUAL REPORTS OF THE BOARD OF WATER
SUPPLY", in particular for the year 1913, gives a detailed report of the
excavation for the dam. Outlined below is a synopsis of relative information
taken from the above. »

The excavation of the Kensico Dam was begun in the fall of 1911. The floor
of the Bronx River Valley at its lowest point is about 200 feet above sea
level. Bedrock at the eastern portion of the valley consists of Fordham
Gneiss; at the western portion Manhattan Shist; these two formation being
separated by a stratum of Inwood Limestone about 400 feet thick. Overburden
consists of 10-30 feet of modified glacial drift., A pre-glacial gorge approx-
imately 250 feet wide at the top and about 120 feet below the floor of the
valley exists near the contact of the gneiss and limestone. This gorge nat-
urally divided the excavation and placement of concrete into east and west
sections, a separate plant being furnished to service each segment. A cut-
off trench 20 feet wide and 20-30 feet deep was excavated into the rock under
the upstream face of the dam. The cut-off trench extended below all visible
open seams in the rock. The foundation of the dam r<quired extemsive grout-
ing at only two points. One at a soft limestone seam approximately 400 feet
westward of the center of the gorge and the other at the entire east side of
the gorge. Slight springs were noted emanating from small open seams at two
or three other locations west of the gorge. At the soft seam in the lime-
stone west of the gorge grout holes, drilled to a depth of 25 feet were
tested with water and dye. The small seams west of this area were found to
be interconnected. After a concrete cover 35 feet or more in thickness had
been placed the area was grouted under a pressure of 100 psi. The area on
the east side of the gorge required considerably more grouting. The exca-
vation there had followed the dip of the strata and it was felt that the
strata not removed might have been loosened. The side of the gorge was also
exposed to summer sun which tended to produce a swelling and thus open up
the bedding planes. Several seams were open and water bearing. Grout holes
25 feet deep and 15-25 feet on centers longitudinally was drilled and grouted
in stages., First the holes upstream from the cut-off trench, which appeared
to interconnect with each other, were grouted; second the holes in the cut-
off trench, which evidently penetrated a region not reached by the other
holes; and thirdly, all the holes downstream from the cut-off trench, which
were interconnected. The grout consisted of one part cement to three parts
water. A maximum of 100 psi grout pressure was utilized. The placing of

(e <2 Bt M:’ TP S ey T




masonry in the gorge was started in the latter part of 1913 and completed
that same year. All excavated material was used in grading the plaza and
approaches to the downstream side of the dam. After the gorge had been
filled to elevation 152 MSL work proceeded between expansion joints; those
joints dividing the dam into sections 79 feet long. The upstream side of
the dam above the foundation, and the expansion joints, were faced with
precast comcrete blocks, which were laid first for each course of masonry,
and served as forms for the cyclopean concrete., Timber forms were only re-
quired on the downstream side of the dam. All concrete blocks were cast-
on-site. The quarry from which most of the stone for the dam was obtained
was located one mile east of the dam and was composed of a gneissoid granite.
Cutting and crushing of stones were donme on location. ''Thermopanes' were
installed in the cyclopean concrete to monitor temperature rise during set.
Nothing unusual was observed.

2.3 OPERATION:

Formal operating instructions were not available. Operation of the influent
and effluent gate houses influencing reservoir stage are carefully monitored
and maintained by New York City Personnel.

2.4 EVALUATION:

Design plans available agree significantly with actual conditions at the dam-
site, Sufficient construction information is available in the references
stated above to assess the stability of the dam providing the design /con-
struction procedures outlined in the above references were adhered to. Oper-
ation of the dam and reservoir was explained verbally at the site by the
engineer-in-charge.




SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS:

a. General - The Kensico Dam was inspected by the New York District
Corps of Engineers and New York State Department of Environmental Conser-
vation personnel on 12 January 1978.

b. Dam - The dam appears to conform to the available drawings with
respect to the geometry of the structure. No seepage was noted at the
downstream face of the dam or at the abutments and only very minor seepage
was noted in the drainage wells and inspection galleries. A portion of
the water noted in the drainage wells and observation galleries originates
as surface water on the roadway above the dam, being transmitted to the
drainage wells through drop inlets and manholes. There is no method for
separating this surface water from actual seepage through the masonry and
joints of the dam. Total volume of water passing the lower gallery has
been measured at 2000 gallons per day., No visual signs of misalignment or
structural cracking were observed on either the exterior of the dam or in
the inspection galleries or drainage wells. Concrete exposed in the in-
spection galleries was in excellent condition, no significant cracking or
spalling was observed. The downstream face of cut granite is in excellent
condition and exhibits no sign of seepage. On the upstream face of the dam
the original concrete blocks were found to have deteriorated, probably due
to saturation and subsequent freeze and thaw. The deteriorated concrete was
found to extend 18-20 inches into the face. Deteriorated concrete was re-
moved and the face repaired and shotcreted from the top of the dam to about
elevation 335 feet MSL over the entire length of the dam.

c. Spillway - The spillway structure appears to conform to the con-
tract plans except that a permanent concrete parapet has been constructed
in lieu of removeable flashboards thus raising the spillway to elevation
357 feet MSL. No significant cracking or spalling was observed, nor was
any misalignment observed. The downstream channel is overgrown and contains
numerous trees and boulders.

d. Earth Saddle-Dike - Contract drawings indicate an earth saddle-dike
approximately 1500 feet long at the west reservoir rim just north of Valhalla,
New York. The location of this structure, approximately 30-35 feet high, was
nct evident in the field. Although the contract drawings indicate toe drains
at the downstream toe of the dike they were not located in the field. Grade
changes subsequent to original construction have apparently integrated this
dike into the landscape so that its location is not discernible in the field.
However, no misalignment or visual sloughing or seepage was evident in the
general area of the dike.

e. Upper Chamber - Upper (elevation 320) and lower (elevation 250) sluice
gate operators appeared in good working order and well maintained. Both gates
are electric motor driven and can be manually operated in the event of power
failure,

f. Lower Chamber - Gate valves controlling the flow to the Bronx conduct
and blow-off are of the manually operated type and from all outward appear-
ances look operable. The blow-off has never been used.
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g. Delaware and Catskill Aqueduct By Pass, and Kemsico Outlet and
Chlorination Buildings - All gates and equipment appeared well maintained
and in good working order. Gates are electrically operated. In the event
of power failure a portable generator is available for emergency power,

3.2 EVALUATION:
Visual observations revealed that the dam and appurtenant structures are

structurally sound and maintained in excellent condition by New York City
personnel,

10
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SECTION 4: OPERATIONAL PROCEDURES

4.1 PROCEDURES:

Impoundment elevations are read daily by the staff of the Bureau of Water
Supply. During periods of concern the elevations are read hourly. The

pool elevation is maintained at approximately six inches below the spill-
way crest by regulating the inflow from the Catskill and Delaware Aqueducts,
either feeding wholly or partially into the reservoir or by-passing. The
inflow from the Delaware Aqueduct is controlled at the Kenmsico Reservoir,
but can only be shut down at Shaft 10 at the West Branch of Croton Reservoir
in Putnam County, New York. The Catskill Aqueduct, while controlled at Ken-
sico, can only be shut down at Ashokan Reservoir. The aqueduct out-take
from the reservoir is a function of the daily requirements of Hill View Reser-
voir, the next link in New York City's supply system. The 48 inch diameter
"Bronx Line' is in constant use supplying several Westchester holding tanks
and consumers with their water needs. Since the watershed area of Kensico

Reservoir is relatively small compared to the aqueduct flows, the impound-
ment can be effectively controlled in this manner.

4,2 MAINTENANCE OF THE DAM:

The dam and appurtenant works are maintained in excellent operational con-
dition.

4.3 MAINTENANCE OF OPERATING FACILITIES:

The operating facilities are maintained in excellent operating condition by
New York City personnel. They are staffed on an around the clock basis.

4.4 DESCRIPTION OF WARNING SYSTEM:

No warning system is present.
4.5 EVALUATION:

The dam and appurtenant works are maintained in excellent condition. Maxi-
mum draw down capability is approximately two feet per 24 hour period. This
information was furnished verbally. The reservoir has not spilled water
since 1921. This is indicative of the fine control of reservoir stage pos-
sible by the operating procedure utilized.
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SECTION 5: HYDROLOGY/HYDRAULIC

5.1 HYDROLOGIC EVALUATION OF FEATURES:

a. Design Data - The massive wall of Kensico Dam spans the valley of
the Bronx River to form Kensico Reservoir., The drainage area contributing
to the reservoir is 12.8 square miles, including 3.5 square miles of reser-
voir water surface. The volume of the impounded water is more a function
of the inflow from the Catskill and Delaware Aqueducts which feed the res-
ervoir, than a function of the natural watershed contributing to the reser-
voir. The Kensico Reservoir fulfils its primary purpose as an intermediate
storage facility for New York City's Water Supply System. Secondarily, the
Kensico Dam functions as a flood detention structure. For the purpose of
this investigation, the dam and spillway were analyzed with respect to their
flood control potential, This potential was assessed through the develop-
ment of the Probable Maximum Flood (PMF) for the watershed and the subsequent
routing of the PMF through the reservoir system, The PMF is that hypothetical
flow induced by the most critical combination of precipitation, minimum in-
filtration losses, and concentration of run-off at a specific location, that
is considered reasonably possible for a particular drainage area.

The basis hydroiogic working tool, the unit hydrograph, was defined by the
Snyder Coefficients, Tp and Cp. The values of Tp=5.6 and Cp=.33 were de-
veloped through watershed modeling analysis. In light of recent guidelines
for determining the Probable Maximum Precipitation (Hydrometeorological
Report No, 51 - Sept. 1976), the PMP index rainfall was determined to be
24,6 inches for a 24 hour duration, 200 square mile basin. The percentages
of the index rainfall applied to other duration storms were interpolated
from the plot of drainage area versus percent of the 24 hour, 200 square
miles depth (see Appendix '"C"), The PMF inflow hydrograph was determined by
applying the PMP to the unit hydrograph for the basin the peak flow was
10,200 CFS. After routing the PMF through the impounded storage, an outflow
hydrograph was derived. The peak flow of the outflow hydrograph was 2,740
CFS. A plot of the PMF inflow and outflow hydrographs is included in Appen-
dix "C".

Several assumptions were made concerning the discharge-storage relationships
of the Kensico Reservoir:

(1) That the initial storage of the reservoir prior to the PMF
was 93,780 acre-feet (30.57 b’ilion gallons) at spillway crest elevation
of 357 feet above MSL.

(2) That only the 50 foot spillway was active in discharging
PMF flows,

(3) That the Catskill and Delaware Aqueducts are not discharging
water into the reservoir during the PMF.

The assumptions made were conservative in light of Kensico Reservoir's dis-

charge-storage capabilities. Normally, the pool elevation is at least .5
feet below spillway level, thus allowing for more storage of the PMF than

12
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assumed. The discharge capacity of the dam would be augmented by the util-
ization of the 10 feet diameter blow-off. This blow-off has been assumed

to be passive. The significant flow from the aqueducts has been ignored
because the aqueduct intake system is capable of passing flows in excess of
those the aqueducts can discharge into the reservoir. In addition, the flow
from the Delaware and Catskill Aqueducts can by-pass the reserveoir entirely.

Based on the preceding assumptions, the routed PMF peak of 2,740 CFS results
in a spillway surcharge of 6.5 feet (elevation - 363.5 feet above MSL). The
top of the dam is at elevation 370 feet.

b. Experience Data - Kensico Dam has been operational for more than
60 years. During this time, it has safely and efficiently stored and dis-
charged the flood events which have been generated in its Westchester and
Fairfield Counties watershed., Daily readings of pool stage have been re-
corded. At times of concern, stage readings are taken on an hourly basis.
Records of corresponding storages have been kept throughout the years. The
greatest known impoundment (30.98 billion gallons) was recorded 1 July 1922,
This corresponds to an elevation of about 357.4 feet and a spillway dis-
charge of nearly 80 CFS. This is the only recorded storage in excess of the
spillway elevation capacity of 30.57 billion gallons. There is no indication
that the spillway has spilled on any other occasion throughout the dam's his-
tory. The lowest storage (14.23 billion gallons) was recorded 1 Nov 1949
following the drought period of the same year.

c. Visual QObservations - At the time of the on-site inspection, the
pool elevation was 356.5 feet or .5 feet below the crest of the spillway. The
spillway channel exhibited a lack of use. Overgrowth along the channel walls
and bottom was infringing on the capacity of the channel to discharge design
fiows. In a few spots along the channel, the gradient was too slight to pre-
vent minor ponding (apparently a result of snowmelt).

d. Overtopping Potential - It has been shown that the Kensico Dam (spill-
way) can safely discharge the PMF with a spillway surcharge of 6.5 feet with
only the spillway functioning, a routed peak flow of 7500 CF3S is necessary to
overtop the dam at elevation 370 feet, No historical flood has ever approached
overtopping of the Kensico Dam wall. Regulation of the aqueduct inflow and
outflow has proven effective in maintaining a desireable pool level, thus
limiting the probability of overtopping the dam wall during large storm events.

13
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SECTION 6: STRUCTURAL STABILITY

6,1 EVALUATION OF STRUCTURAL STABILITY:

a. Visual Observations - No misalignment of or seepage through the
structures was observed. No structural cracking of the structures was
observed.

b. Design and Construction Data - Although design data for Kensico
dam is not available, engineering principles governing the design of Ken-
sico and other similar dams of the period, built under the auspices of the
Board of Water Supply of the City of New York is outlined in "DESIGN AND
CONSTRUCTION OF DAMS", Wegmann, 1927. Portions applicable to Kensico Dam
design and construction have been utilized in the preparation of this re-
port and copies have been retained in the New York District file. On the
assumption that the principles outlined in the above reference were applied
in the design of Kensico Dam it can be assumed sound engineering principles
were used and the fundamental requirements of the present state of the art
have not been violated. This, together with the descriptions available of
the grouting procedures and other foundation treatment are considered to
have rendered the dam stable beyond any r:asonable doubt. A general con-
struction history is contained in the above reference. In addition, the
"Annual Reports of the Board of Water Supply' City of New York contains a
detailed construction history of Kensico Dam. Acceptable construction met-
hods were employed throughout the project.

c. Operating Records - The level of the impoundment is carefully
checked on an around the clock basis by operating personnel. The level
is maintained at six inches below the spillway crest. Records indicates
very little fluctuation in this level and the spillway has not overflowed
since 1921,

d. Post Construction Changes ~ The flashboards atop the spillway were
originally intended to be 18 inches in height and removeable. They have
been replaced by a permanent concrete parapet two feet in height, thus crea-
ting a possible permanent pool at elevation 357 feet MSL. This change has
an insignificant effect upon the structural stability,

e. Seismic Stability - The dam is located in seismic zone number one;
therefore no hazard from earthquake forces should exist.

14
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SECTION 7: ASSESSMENT/REMEDIAL MEASURES

7.1 DAM AND SPILLWAY ASSESSMENT:

a. Safety - Neither the dam or spillway exhibits any instability or
distress which would render them unsafe in their present condition. Thkec
spillway is capable of safely passing the PHF. The dam has demonstrated
its stability during its existence of over 00 years during which time the
maximum recorded elevation of the impoundment was at 357.4 feet MSL.

b. Adequacy of Information - The information available is inadequate
for a complete structural evaluation of the structure, however, design and
construction history available in the "Annual Reports of the Board of Water
Supply" and '"Design and Construction of Dams', Wegmann, 1927, indicates that
sound engineering principles were adhered to in the design and construction
of Kensico Dam,

c. Urgency - There is no urgent need for additonmal information.

d. Necessity for Phase II - Additional investigations are not required
to evaluate the structure,

7.2 POSSIBLE REMEDIAL MEASURES:

Remedial measures are not required or necessary.
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CIECK LIST

HYPROLOGIC AND HYDRAULIC -
EEXGIMEERING DATA

-~

DRAINAGL AREA CIARACTLRISTICS: [2.8 SQUARE MILES . . v

[
ELEVATION ¥OP MNORM\L POOL (STOFAGE CAPACITY): £2.-356.5 Sre. - 30.58/,. Gas.

. / .
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY):EL.- 357" Sroe. 30.58 810 .Gair

RLEVATION MAXD IR DZSICN POOL: f/’/{gw{}’ ELEverion - 357 ’

ELEVATION TOP DAM: 370 Fr. tsove MSL
SPILLWAY
CREST: . )
a. Elevation 357 fr .
b. Type Coucerre _ OGELE Wi FEr. Fi£4BOARDS
€. Width
d.  Length Py LEGTH - 50 Fre .
e. Location Spillover .2 G50 £T N.E. OF £4s )

£. Yumber and Type of Gates

“OUTLET VORRS:

a. Type _ 48" ConpuiT ( Arso  PRUEDUST TaITA<E)
b, Location CFUTELR. OF _261A ~ L eEpfTiony 2]7.8
s Fntrance inverts [} ATES

de  Exit inverts - -
e. Emergency draindown facilities _[Q FT. DIAMETEL ELON -CFE

- HYDROMETEOROLOGICAL.GAGES:

a. Type ELEVATION GAGES : :
b, Location _PPPER AuD JOwbf AATE CHAMRLS
" €e Recorda Y B COLIe AUk £

MAXIMUM NON-DAMAGING DISCIARCE: o S N AP,

NOT AUAILABLE
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APPENDIX B
PERTINENT CONTRACT PLANS
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! KENSICO DAM

D-A-D RELATIONSHIPS %

AREA___ DURATION _ DELTH %
10 s mi G #es, 26,2 /07
10 /2 30.2 /23
/0 24 33.3 /35
/0 48 32.1 /57
0 72 38.8 158
200 6 /7.8 72
200 /12 2.1.0 &8
200 24 24.6 0
200 48 27.9 /73
200 72 29.1 18

PMP INDEx RAINFALL-24.6

RATIOS FOR OTHER DURATIONS

\ 6 HRS 104.5
12 /20,3
24 /32.7
48 /148 ¢
72 185.¢
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SPILLwvAY CResT (gwsTr - 5O Fr
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£ LEVATION HEAD H G
spiwaY 357 er 0 0 0
358 ! / /EZ
359 2 2.83 e
360 3 5.20 830
26! 4 8.00 12.5¢
%2 5 /.18 )70
363 & /4+.70 2350
36+ 7 /8.52 29625
3¢5 8 22.6% 3¢
365 9 27.00 43- 0
357 10 3. 62 ROTON
368 1 36.18 58.. ¢
389 12 £1.57 6675
Toror DAM 270 3 46.87 TEE0
371 1+ 52.38 g3g "
372 15 58.09 9297
373 .16 G64.00 [O7.4C
374 17 70.09 /11215
375 18 76.37 12270
376 2 82.82. /3250
377 20 89.44 (4310




ey

3o%-s

st

L : _ h " “ T .
=" : . . (w-ovooor) mowwous o L b T
! o ! : , ~ : TRt T
ov : [ok4] ’ on ! 201 06 : cog : B -V
. L " . 4 . : ]
. 1
i !

Y T

‘g

IV T YOS AU BTVLT,

.

ClIs sy

N
Pl
08v NGILVAETT

S R,

i

S S T 7

R

SW an

.
IS S W

192¢--- 4

e I
i

H

4

.
T3
Ta

:
-
z
a
7
A
+
]
)
P
*n

.
-
H
H
3
”
©

¢ granare

L

il



t
Py
)
V)

- aT
3 X

P et

i

VA3

SR
:?lim:ﬂ:;:,:f b

ogv NO)
\'ll“

'@ OIS

3

C

W

S

YO AJOYR 0D WISST ¥ WAANIN
SIHON! 33 X LS HINI Il OL 02 X 02

2N

—v

L g




